High purity powder of Fe 6 Ca 2 (SeO 3 ) 9 Cl 4 1 for adsorption-and TG measurements were prepared from a mixture of 0.120g Fe 2 O 3 , 0.250g SeO 2 and 0.028g CaO (molar ratio 3:9:2) that were first dissolved in 2 ml hydrochloric acid and then allowed to evaporate slowly at room temperature. The mixture was subsequently sealed in a steel autoclave and treated at 200 C for four days. Yellow powder of 1 was obtained by washing with ethanol and drying at room temperature.
Crystal structure refinement data Note. Symmetry transformations used to generate equivalent atoms: (i) x, y, 0.5-z; (ii) 1+x-y, x, -z; (iii) 1-x, 1-y, -z; (iv) -x+y, 1-x, z; (v) 1-y, 1+x-y, z; (vi) x-y, x, -z; (vii) y, 1-x+y, -z.
EDS analysis
The Sorption data Figure S1 Carbon dioxide isotherm recorded at 273 K.
Figure S2
Nitrogen isotherm recorded at 77 K.
Powder X-Ray diffraction patterns Figure S3 Simulated and experimental powder x-ray diffraction patterns (PXRD) on Fe 6 Ca 2 (SeO 3 ) 9 Cl 4 . The diffraction peaks on the experimental and simulated patterns correspond well in position indicating the purity of the as-prepared samples. The intensity difference is caused by preferred orientation in the observed diffractogram since the crystals are needle like. Figure S4 (A) PXRD patterns of Fe 6 Ca 2 (SeO 3 ) 9 Cl 4 simulated by including and excluding the residual electron density in the channels. (B) PXRD collected from asprepared and dry sample, respectively. The intensity enhancement after drying sample under vacuum suggests that part of the residual electron density which represents water molecules has been removed.
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